The recent observation of GTP-promoted polymerization of a single septin polypeptide suggests that this protein has tubulin-like biochemical properties. This model cannot, however, explain the GTPbiochemistry of heteromeric septin complexes from cytosol.
To reconcile with the fact that their experiments were performed with a single polypeptide, rather than a heteromeric complex, Mendoza et al. [8] suggest that single septin polypeptides may polymerize in the cell under some circumstances. They cite genetic and cytological data as suggesting that not all the septins in a heteromeric complex may be required for function [10, 12] . Alternatively, they suggest that the whole heteromeric complex behaves in the same way they observe for a single septin. In our opinion, the published genetic and cytological data do not support the view that single septins can function on their own, though this question requires more research. And while similarity to β β tubulin is a reasonable hypothesis for the role of GTP in septin biochemistry, other models are also worth considering.
For all GTPases, GTP binding and hydrolysis allow the protein to act as a molecular switch, but the function of this switch differs markedly between GTPase sub-families. In Figure 2 we summarize a subset of the known roles of GTP in GTPase subfamilies, focusing on those of greatest potential relevance to septins. The polymerization model (Figure 2A) is based on the established β β tubulin/FtsZ mechanism. This is the model favored by Mendoza et al. [8] ; it explains their data with isolated septin polypeptide well, but does not account for behavior of heteromeric complexes ( Figure 1 ).
The folding model, illustrated in Figure 2B , is exemplified by α α tubulin, and is worth considering for septins. It is possible that the GTPase domain of the septin expressed in Escherichia coli was unfolded, that GTP binding triggered its folding, and that this in turn promoted polymerization and hydrolysis. A pessimistic extension is that the GTP-driven polymerization seen by Mendoza et al. [8] is not in fact a clue to septin biochemistry, but an artifact of bacterial expression. We do not favor this idea, in part because addition of GDP did not promote polymerization. But it would be worth checking the folding state of the E. coli-expressed single septin.
The complex assembly model, illustrated in Figure  2C , describes the biochemistry of several important GTPases, including Ras and EF-Tu, and may well be relevant to septins. With only one septin present, Mendoza et al. [8] observed that GTP binding promoted formation of a homodimer interface, leading to polymerization. But when a different septin is also present, perhaps the same biochemical switch promotes formation of a heterodimer interface, and thus assembly of a discrete complex, without polymerization. This model is consistent with the known biochemistry of heteromeric complexes ( Figure 1 ) and not inconsistent with the data of Mendoza et al. [8] . An interesting extension of this model is that GTP hydrolysis might promote disassembly of the heteromeric complex, so that regulation of complex assembly might be important for septin biology. In the complex assembly model, it is switching between isolated septin molecules and heteromeric complexes that is key to the biology, rather than switching between subunit and polymer as in the polymerization model. What needs to be done next? At a biochemical level, the most important direction seems to be to try to bridge between the new observations with a single septin and previous observations with isolated heteromeric complexes. It will be interesting to mix two (or three) different expressed and correctly folded septins, for example, and ask whether GTP addition promotes polymerization of a single septin or the assembly of discrete heteromeric complexes. The only published attempt to date at reconstituting a heteromeric complex from single expressed subunits was not successful [13] , but this does not preclude the possibility.
Another important direction will be to try to find conditions where isolated heteromeric complexes exchange nucleotide more rapidly, and thus determine whether guanine nucleotide regulates polymerization or complex assembly -or some other, unexpected function. This may require identification of a septin GTP-exchange promoting protein. 
